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METHOD OF OPERATING A MATCHED FILTER OF A PAM WITH VARIABLE 
LENGTHS 



5 CROS S -REFERENCE TO RELATED APPLICATION 

This application claims the priority benefit of Taiwan application serial no. 
90104826, filed March 2, 2001. 

BACKGROUND OF THE INVENTION 

7 0 Field of Invention 

The present invention relates generally to a method of operating a matched filter. 
More particularly, the present invention relates to a method of operating a matched filter 
of a point access memory (PAM) with variable lengths. 

7 5 Description of the Related Art 

A conventional transmission system has a lot of disadvantages, such as low 
shifting ability and limitations of the connecting length. As a result, various techniques 
for wireless transmission have been developed. Among the techniques of wireless 
transmission, a spread spectrum technique is most often used for sounds and images. In 

20 order to get rid of noise interference, a pseudonoise sequence (PN sequence) is added to 
the spread spectrum technique. The spread spectrum technique comprises two types, a 
frequency-hopping spread spectrum (FHSS) and a direct-sequence spread spectrum 
(DSSS). 

The DSSS technique has the advantages of data privacy, soft-limited system, 
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anti-jamming and rejecting fading, etc. However, a lot of logic gates are required to 
operate a chip by the DSSS technique; thus power consumption and area requirements 
of the chip are increased. A conventional method of handling a device that uses the 
DSSS technique is to use a shift register. Therefore, the matched filter consumers the 
5 most power in the conventional method. 

SUMMARY OF THE INVENTION 
The present invention provides a method of operating a matched filter of a point 
access memory (PAM) with variable lengths. The circuit structure that is provided by 
10 the PAM is utilized with a particular operating method to reduce the power 
consumption. 

The present invention provides a method of operating a matched filter of a PAM 
with variable lengths, suitable for a data storage region to store a receiving signal and 
for the matched filter to store a PN sequence in a storage region for reference values. 

J 5 The receiving signal comprises a plurality of sample data. The method of operating the 
matched filter of the PAM with variable lengths comprises the following steps. Each 
sample data is stored in the data storage region. The PN sequence, which is in the 
storage region for reference values, is shifted to a corresponding position when every 
sample data is stored in the data storage region. A matching operation is performed to 

20 match all the stored sample data and the PN sequence that are positioned in the 
corresponding position. 

From the above-mentioned preferred embodiment of the present invention, it 
provides the following advantages. The present invention utilizes a PAM to provide a 
circuit structure by shifting the PN sequence of the corresponding data instead of 
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shifting the sample data as in the conventional method. Therefore, the amount of data 
that is shifted is less than in the conventional method. 

Both the foregoing general description and the following detailed description are 
exemplary and explanatory only and are not restrictive of the invention, as claimed. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings are included to provide a further understanding of 
the present invention, and are incorporated in and constitute a part of this specification. 
The drawings illustrate embodiments of the invention and, together with the description, 
7 0 serve to explain the principles of the invention. In the drawings, 

Fig. 1 is a block diagram of a circuit utilizing a matched filter of a point access 
memory (PAM) with variable lengths. 

Figs. 2A and 2B are schematic views in accordance with a preferred 
embodiment of the present invention. 

75 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to Fig. 1, a block diagram of a circuit utilizing a matched filter of a 
point access memory (PAM) with variable lengths is shown. The matched filter 10 
receives a receiving signal from the Din and stores a plurality of sample data 
20 respectively into data storage locations Rl , R2, R3 . . . etc. PN(1 ), PN(2), PN(3) . . . .PN(K) 
are storage regions of reference values for storing the pseudonoise sequence (PN 
sequence). Although various methods can be used to operate the circuit structure, not 
every method can make the best use of a PAM. 

Therefore, the present invention provides an operation method to utilize a 
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matched filter of a point access memory (PAM) with variable lengths, which is shown 
in Fig. 1. Referring to Figs. 2A and IB, schematic views in accordance with a preferred 
embodiment of the present invention are shown. Fig. 2A is a schematic view of data 
storage regions for storing each sample data. Fig. 2B is a schematic view of storage 
5 regions of reference values for storing a PN sequence. The data storage regions of Fig. 
2A comprise data storage blocks 200-220 in which any one of these blocks can store 
sample data. In Fig. 2B, the storage regions of reference values comprise storage blocks 
of reference values 240-260. Any one of the storage blocks of reference values 240-260 
can store a PN of the PN sequence. 

1 0 According to the preferred embodiment of the present invention, assume that the 

width of the data storage regions is 1 1 (there are 1 1 storage blocks for reference values), 
and assume that the length of the PN sequence is also 11. However, the present 
invention is not limited to the assumed width and length. The number of storage blocks 
can be varied in accordance with the requirements of those skilled in the art. 

1 5 Referring to Fig. 2A, assume that a first sample data, which is obtained at step 

n+1, is stored at one of the data storage blocks, such as block 200. A first PN is obtained 
and is stored in a storage block of reference value 242 in the corresponding step n+1 of 
the PN sequence. When a second sample data is obtained in step n+2, it is stored in a 
data storage block 202 and the first PN is moved to the next block, i.e, the first PN is 

20 shifted from the storage block of reference value 242 to storage block of reference value 
244 in the step n+2. This technique is carried out throughout the whole process until the 
step n+11 is reached. In this step, an eleventh sample data is obtained and is stored in 
the storage block 220, while a first PN is moved to the storage block of reference value 
240. 



4 
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In a conventional method, a shift register is utilized to store sample data. When a 
sample data is obtained, the position of the stored sample data is moved each time and 
the position of the PN sequence does not change. Therefore, when a set of shift registers 
is used to receive an N-chip of PN sequence, sample data is then obtained by K over- 
5 sampling frequency, and b-bits of an analog/digital converter (ADC) are transmitted to 
the shift register. A total number of shift registers NKb are needed to store all the 
sample data. In the same situation, the present invention utilizes the memory cell in the 
PAM to store sample data, which is the above-mentioned storage blocks. Only a storage 
block is needed every time a sample data is obtained. Thus, the power required to shift 
/ 0 the number of data b(KN- 1 ) can be reduced. 

From the above-mentioned preferred embodiment of the present invention, it 
provides the following advantages. The present invention utilizes a PAM to provide a 
circuit structure by shifting the PN sequence of the corresponding data instead of 
shifting the sample data as in the conventional method. Therefore, the amount of data 
1 5 that is shifted is much less than the conventional method, and the required power for the 
shifting the data is reduced. 

Other embodiments of the invention will appear to those skilled in the art from 
consideration of the specification and practice of the invention disclosed herein. It is 
intended that the specification and examples to be considered as exemplary only, with a 
20 true scope and spirit of the invention being indicated by the following claims. 
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